THE clinical forms of cutaneous tuberculosis in which I have employed X-ray therapy in conjunction with cauterization have been so far the non-ulcerative and ulcerative forms of lupus vulgaris and tuberculosis verrucosa. In the main my remarks will bear upon the treatment of lupus vulgaris to which for some time I have been devoting considerable attention. It is from the standpoint of the dermatologist that I would direct your attention to the question of therapeutics, and in so doing would claim neither the X-rays nor the Finsen light as the only mnethod at our disposal for the treatment of lupus vulgaris. With your permission I will briefly refer to one or two of the older methods employed in the treatment of this form of cutaneous tuberculosis. One of these stands out with conspicuous prominence, and justifiably so, on account of the excellent results obtained by its exhibition in extensive facial lesions of an ulcerative and hypertrophic character. I refer to that of multiple linear scarification, especially associated with the French school of dermatology, much practised and recommended by such authorities as Brocq and Hallopeau, the latter of whom strongly advocates, in addition to the scarification, the application of a 5 per cent. aqueous solution of permanganate of potash. In this country an objection to this treatment is the necessity for repeated general anaesthesia, which, although quite well induced by nitrous oxide, might not commend itself to every patient. In Paris it is no unusual thing to see patients in the skin cliniques a-5
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As the most common site of lupus vulgaris is the face, often the nasal region, surgical interference is contra-indicated, save in lesions of extremely limited dimensions. This restriction does not, of course, apply in the same degree to lesions on covered parts.
Scraping in lupus vulgaris of non-ulcerative type is strongly recommended by Brocq, and justifiably condemned in ulcerative lupus, where it may be followed by most unsightly cicatrices and conspicuous disfigurement.
With respect to the galvano-cautery, it may be said that while of considerable value in isolated lesions, such as those appearing in an old cicatrix or persisting from inefficient curetting, it should be used with great caution in the vicinity of orifices, where vicious cicatrices may be thereby very easily induced. It is not recommended in such cases; in fact, for the reason just stated it is distinctly contra-indicated. It is, however, of considerable value, and is much employed in lupus of the palate, pharynx and mucous membranes generally.
In concluding this cursory review of the relative merits of some of the various methods of treatment other than actinotherapy and X-ray therapy, I would recall to your memory that method associated with the name of Hollander, of Berlin, in which a stream of air heated to some hundreds of degrees Centigrade is directed upon the lesion with the production of an eschar, which is subsequently removed by scraping. At the conclusion of a visit to Berlin I had the pleasure of manipulating Hollander's apparatus under his supervision, but was unable personally to follow up the case treated. Hollander claims, however, most excellent. and rapid results fromn his treatment when properly carried out.
At the Paris Congress on Tuberculosis, of which I was a member, much time was occupied with communications dealing with the value of the newer methods phototherapy and X-ray therapy-compared with that of the classic ones of multiple scarification, physical and chemical cauterisation, &c., employed in the treatment of lupus.
While the older methods had strong support from more than one authority of eminence, the consensus of opinion of those who had had practical experience of the newer methods was that the Finsen method gave the best results. The adverse opinion of that method was largely determined by its costliness and the prolonged treatment involved. Opinions with respect to the X-rays were in the main only in favour of their exhibition as an adjuvant to phototherapy.
Electro-Therapeatical Section
In reviewing the results of 633 cases treated at the great Paris Hospital of Saint-Louis, my friend and master, Professor Gaucher, said: "Phototherapy gives very good results in the two varieties of lupus. It has the merit of giving in general beautiful cicatrices, but it is a long and costly process, not within the reach of everybody, and it is not applicable to every region, in particular to cavities and niucous membranes. The Finsen method remains at present the best. Radiotherapy has an analogous action, but more intense than phototherapy, upon tuberculous lupus. It is more difficult to control."
While everyone must admit the high value of the Finsen method, of which the resulting cicatrix is unsurpassed fromn the vesthetic point of view in fact, from every point of view-yet anyone at all experienced in phototherapy will have found that the great length of time involved in the treatment of extensive lesions is a great drawback to its value. In fact, in hospital practice a large number of cases are of such dimnensions that phototherapy would be an almost interminable process, and in many instances an almost impracticable one from the social position of the patient, who, unless accommnodated in a hospital, would be unable to attend until a cure was effected.
About two years ago I began to use the X-rays more frequently for the treatment of lupus vulgaris with the object of diminishing the length of treatment, and found it was possible to obtain in ulcerated and hypertrophic cases a relatively rapid response, culminating in a smooth and flexible cicatrix free from the disfiguring keloidal developments not infrequently following treatment by some of the older niethods.
Keeping in view two objectsrelative shortness of treatment and aesthetic effects-I have been employing for facial lesions a combined method of treatment-i.e., cauterization and X-ray therapy-which, so far, has given very encouraging results. In brief, the method is as follows: If any crusts exist they are removed by the application of a salicylated ointment. A tentative X-ray exposure of from three to five muinutes is made upon a small area of the lesion. In a few days the X-rays are directed for from three to five minutes daily upon a somewhat wider area of the lesion, unless contra-indicated, until the whole lesion has been exposed some three or four times. It is then plastered with Unna's 50 per cent. salicylic acid and creosote pflastermulle, which is renewed daily. If its application be badly borne, the part is previously swabbed with 10 per cent. to 20 per cent. solution of cocaine. In a. variable number of days-approximately about ten, and determined by the individual case-it is found that much of the tuberculous tissue has 8t5 come away. The lesion is then swabbed with cocaine solution, dried, and afterwards painted with the following preparation:- (the formula employed in Billet's phenol method).
In very extensive cases a part only of the lesion is cauterized, the remainder being cauterized on one or more subsequent occasions. However, a whole cheek may bedone at. one time. More than once I have cauterized both cheeks and nose at one and the same time. I do not, however, recommend such extensive cauterization on account of the associated cedema, which it is well to avoid. After cauterization the part is dressed for a day or two with sterilised lint, and carbolic oil (1 in 30), and, thereafter, with 20 per cent. aqueous solution of ichthyol until healing-usually relatively rapid-has taken place; or in some instances the application of the ichthyol solution is deferred until the lesion has been replastered and recauterized, perhaps three or four times. After healing in the manner just described, which may be accelerated by bathing the part at the time of dressing with a little of the ichthyol solution, to which 25 per cent. to 50 per cent. of methylated spirit has been added (cocaine swabbing is indicated), X-ray treatment is recommenced, short exposures of from three to five minutes-rarely longer-being made. At the end of three or four months the treatment is discontinued for a considerable time, during which the patient returns periodically for inspection. At the end of this interval in the treatment-some months in duration-the patient is submitted to the second course of treatment, which is repeated after another interval if necessary.
It should be mentioned that the patient, during the interval just referred to, is sometimes instructed to use a mercurial ointment or lotion, also that it is usual, prior to the dressing of the lesion, to clean it up with a solution of perchloride of mercury (1 in 500).
Whenever indicated, local treatment is supplemented by the exhibition of ha-matinics, ol. morrhute, and saline aperients, and a generoos diet and residence amidst hygienic surroundings are enjoined.
With reference to the X-ray apparatus a 10 in. coil is used. The diseaaed area is exposed at a distance of about 71 in. from the antikathade of a medium to soft tube, while the parts not under treatment are protected by a lead glass diaphragm to which funnels of the same material and of various sizes, allowing exit to the rays, are attached. This method is slightly varied in some cases, the most important nmodification being the submitting of the lesion to the X-rays during the period of plastering and cauterization, with, I think, better results. Obviously this modification calls for the exercise of great caution.
What are the disadvantages, if any, in the employment of X-rays in this method? Too long and careless exposure may induce a radiodermatitis, which, if severe, will not only occasion the patient considerable pain, but prove extremely difficult to heal. It will be noted, however, that the individual X-ray exposures are short. No attempt is made to produce a radio-dermatitis, and the periods during which they are exhibited are not over-prolonged. It is, I venture to think, by small dosage and lengthy intervals of restr and so attempting to prevent the onset-of cutaneous X-ray intolerance, that the best therapeutic action of the X-rays in lupus vulgaris will be obtained.
(Here a series of photographs was shown.) In a discussion at the annual meeting of the British Medical Association held at Exeter last August-in which I had the pleasure of taking part -the question of epitheliomatous degeneration in lupus scars which had been treated with the X-rays received somne attention. While not prepared to say it may not occur, I have not had as yet any case to record. And in reference to this it should be borne in mind that epitheliomatous degeneration in lupus scar tissue following other methods of treatment is a generally recognised complication.
What may be said in recommendation of this method? The aim in treating facial lesions is obviously the production of a cicatrix approximating in character to the normal skin; in other words, one which is smooth and flexible and with no marked tendency to contract. The caustic element in this treatment is by no means drastic and is little calculated to produce vicious cicatrices. Indeed, in cases where cicatricial hypertrophy existed (priinary or the result of previous treatment) marked diminution in the scar tissue was recorded, doubtless due in a large degree to the influence of the X-rays, the tendency of which to reduce keloidal tissue I have also observed in dermatitis papillaris capillitii, the acne cheloidienne of French authors.
The cicatrices resulting from this combined method of treatment are smooth and flexible-a recomnmendation not to be ignored when deciding upon the treatment to adopt in lupus affecting the various orifices; very occasionally I have observed in them trifling telangiectases, and in one or two cases I have noted a few pigmented spots. Lupus secondary to tuberculous adenitis has responded well to this treatment, largely due, no doubt, to the beneficial effects of the X-rays upon the underlying primary affection. In non-ulcerative lupus vulgaris it is suggested that the epidermis may to some extent interfere with the therapeutic action of the X-rays upon the underlying corium. Assuming such to be the case the action of the salicylic acid and creosote pflastermiiulle is to remove this obstacle, while the action of the caustic preparations is to shorten the period of treatment by direct caustic action and the associated reaction of the tissues. All the cases submitted to this conmbined treatment have responded im-ore or less favourably to its exhibition. Its greatest recoimlmendation, however, is the relative rapidity of improvement in extensive lesions of an ulcerative or papillomatous type, where usually after three mouths treatment a patient is enabled to return in comfort to his occupation for a quite considerable time before the commiencement of a second course of treatiment.
Many cases of muarkedly rebellious character and of many years duration have yielded so well that one might hope, without being too sanguine, that in some of them, at least, coimiplete cessation of the tuberculous process might ultimately be recorded.
DISCUSSION.
The PRESIDENT (AMr. W. Deane Butcher) considered that Dr. Tomkinson's treatment was a somewhat novel and energetic one: the lupus was attacked, as it should be, on every side, with horse, foot, and artillery. He had hoped that a cauterization method brought forward for the consideration of the Electro-Therapeutical Section would have been a physical and not a chemical one. Perhaps those who took part in the discussion would give their experience of other methods of electrical cauterization, cauterization by means of high frequency sparks and the like. Dr. de Keating Hart's method of sideration or fulguration by means of high frequency sparks was attracting some attention iI Paris at the present time. In this method of cauterization by high frequency there appeared to be a selective action on the diseased tissue. The sparks seemed, as it were, to seek out and destroy the diseased cells, sparing to some extent the healthy tissue. The combination of cauterization with X-rays was of very great importance, since the primary action of the X-rays was not a destructive one. Some recent observations appeared to show that irradiation of the glands of the diseased area was followed by amelioration both of cancer and lupus, even when the lesion itself was not irradiated. Mixed cases of lupus and syphilis did admirably under X-ray treatment. In such cases the high frequency spark as a means of cauterization had advantages over the salicylic or other method of chemical cauterization. In slight cases the sideration might be carried out without anesthetics. The high frequency sparks appeared to control bleeding, and there seemed to be a selective action upon the diseased tissue without so much destruction of the healthy parts. He wished to draw attention to the unsatisfactory results of surgical intervention in the removal of the affected glands. If the glands were removed in lupus of the face or neck, action of the X-rays was hindered and the chances of recovery were greatly diminished.
Dr. DAVID ARTHUR said that, he had greatly appreciated Dr. Tomkinson's paper, but he had imagined that, coming as Dr. Tomkinson did from a place like Glasgow University, he would have considered the subject more thoroughly from the pathological standpoint. The work of the X-ray department was inclined to be too empirical. They did this and that and gave no reason for the choice of a particular method. At least they should have a provisional pathology; one that had to be altered would be better than none at all. He suggested that instead of giving particulars as to the treatment of lupus by cauterization and the X-rays they should apply themselves to considering the question as to how the cauterization acted and how the X-rays acted. A most fruitful subject for consideration would be the absorption of neoplasms by the X-rays. They knew that if the X-ray treatment were pushed far enough the cells of new tissue would all be absorbed or destroyed somehow or other. Take, for example, a pathological specimen of rodent ulcer; after treatment the pathological conditions had gone. In his (Dr. Arthur's) opinion the hyperaemia produced by the X-rays gave rise to a localized jleucocytosis, and the more recent growths were absorbed in preference to the older and more developed ones. There were several ways of producing cauterization-X-rays, high frequency sparks, or chemical cauteries-but if it was the case that the X-rays produced a local leucocytosis in which the newer growths were more or less absorbed, it would be best to produce the cautery action by that means. For some time in his own cases he had been purposely producing a dermatitis as fast as he could, and he had found that such a plan reduced the time of treatment by over 100 per cent. It was now quite a common thing to have cases heal twice as quickly as heretofore. Now, a theory which might have to be modified was better than no theory, and therefore he put forward his own view as to what happened in such cases. A patient who had a port-wine nevus on the face was treated by the X-rays; a strong dermatitis was produced and the part improved considerably in three sittings. A month or six weeks afterwards it had improved to such a remarkable extent that the patient thought he would like to undergo another term of treatment in order that it might be removed completely. But after the second series of X-ray applications it got worse instead of better. The reason in his (Dr. Arthur's) opinion was that the 9Tomkinson: 'l ,eatn,ieuit by Cauterization dermatitis produced a certain amount of connective tissue. The second application of the X-rays in some way or other absorbed the connective tissue, and tlherefore the lesion came back. His chief point was that it would be better to spend more time with the microscope in studying the pathology of such cases than to gather so many empirical ideas which might be right or might be wrong.
Dr. Ross (Naval Hospital, Chatham) said that he had been interested in some remarks of Dr. Tomkinson's with reference to syphilis in the Services.
He (Dr. Ross) had had a little experience with that disease as he was at present stationed in a naval hiospital. He had found X-rays useful in the treatment of tertiary syphilitic affections of the skin, especially in those cases which were obstinate to ordinary local applications and general treatment. In speaking of his case of the girl who was treated for lupus vulgaris, Dr. Tomkinson did not, he thought, lay sufficient stress upon the hereditary syphilitic element in the case. Of course the element of lupus came in, but the syphilitic basis ought to be taken into account. The fact that the cases yielded to the X-rays did not disprove their syphilitic character. One of his own patients with a decided syphilitic history was recently under treatment for ulceration and thickening of aloe and septum nasi. The lesion was-apparently a specific one, but it did not respond readily to antisyphilitic treatment. X-rays, however, rapidly affected a cure. The lesion in this case was somewhat similar in appearance and situation to that of the girl mentioned by Dr. Tomkinson. The photograph of the girl, he thought, showed distinct traces of hereditary syphilis.
Dr. IV. IRONSII)E BRUCE said that his own experience of the treatment of lupus with the X-rays was somewhat limited, but he had been very much interested in noticing that in some cases the continued irritation of the skin by N-rays for the treatmnent of lupus resulted in the development of rodent ulcer. He was of the opinion that the rodent ulcer had been produced as a result of chronic X-ray dermatitis. If X-ray dermatitis could be prevented from occurring the possibility after prolonged X-ray exposure of rodent ulcer appearing was not likely. He knew of one case where without doubt after a prolonged exposure to N-rays for lupus rodent ulcer made its appearance. He had been interested to notice the length of time which Dr. Tomkinson allowed to elapse between the exposures. He supposed that in exposing lupus in the ordinary way to the X-rays one should allow a like period of rest to elapse between the exposures. If Dr. Tomkinson had left his cases to the X-rays alone, could he have produced the results he had described ? In any case, without cauterization what would the results have been ?
Dr. J. GOODWIN TOMKINSON, in reply to the points raised in the course of the discussion, and more particularly to Dr. Arthur's remarks about Glasgow, said that he must not sail under any false colours. Although he occupied the position of assistant medical electrician at the Glasgow Western Infirmary, he simply engaged in cutaneous work. With regard to the question of pathology, his object in using the combined method of treatment for lupus vulgaris was solely to diminislh the length of time spent in treatment. He had seen many patients coming up repeatedly and having the Finsen treatment-the lamps they used were the Finsen-Reyn and the modified French model, the Lortet-Genoud-but making little or no progress. He therefore adopted a mixed method of X-rays and cauterizations, &c., with a view to diminishing the length of treatment. Without being prejudiced in his own favour he thought he could say that the results had been eminently satisfactory. In every instance there had been palliation, and in some instances such great improvement that he was vain enough to hope that eventually there would be a cure. He followed the other speakers with regard to the action of X-rays and caustics, but on the matter of producing good cosmetic results by means of the X-rays pushed to an extreme he took a different view. He had been at an institution that day and had seen a case of lupus vulgaris that had been treated solely by the X-rays. Six months ago the scar had considerable Tsthetic value, to-day it was simply a disfigurement. Now he could say that, except for an occasional isolated telangiectatic dilatation or pigmented spot in one or two cases, he had had good cosmetic results in every instance, and as things now stood he had not a single scar that could be denominated as ugly. Some still retained tuberculous nodules, but these would again be treated, and in some instances he was hopeful of obtaining a permanent cure. One could not be too guarded, however, in speaking' of tuberculous lesions, and he would not be at all surprised to see even in his best scars tuberculous nodules eventually manifest themselves. But the results, so far as one could judge at present, were highly satisfactory. Dr. Ross had criticised two of the cases of which he had shown photographs. In the case of the policeman, who was formerly in the Army, and who might have been judged syphilitic, the patient had responded to tuberculin. For this he had the testimony of the' house surgeon who brought him the case. That in itself, he thought, was a sufficient proof that the lesion was a tuberculous one, although the character of the lesion had suggested the possibility of tertiary syphilis. Careful examination, however, cornfirmed by previous tuberculin treatment, indubitably pointed to its tuberculous nature. With respect to the girl, obviously the face was that of a congenital syphilitic. The depressed bridge of the nose and the linear scarring about the mouth pointed to a syphilitic basis. Nevertheless, the lesion was conclusively a tuberculous one. The case was sent to the Western Infirmary by a physician from one of the Glasgow hospitals as lupus vulgaris and he confirmed his diagnosis. He wished to join issue with Dr. Ross in regard to some of these (Dr. Ross's own) cases. Dr. Ross had remarked that in one of his cases while there was no response on the part of the lesions to syphilitic treatment, there was a marked response to X-rays. He (Dr. Tomkinson) was inclined to think that the response to the X-rays pointed to the lesion being of a tuberculous nature. If a syphilitic lesion, he felt sure that a course of syphilitic treatment would have cleared it up. Thorough-that is properly administered-antisyphilitic treatment would be sufficient. If syphilitic treatmftt was pushed far enough even those terrible cases which the French called uiphilis mitaliyqne responded to a greater or lesser degree. In reply to Dr. Bruce, he had not attempted in many cases the form of treatment which consisted of short exposures of X-rays without cauterization followed by a period of rest. He had seen lupus vulgaris of the ulcerative type improve very rapidly under the X-ray treatment alone; other cases were very obstinate.
His theory with regard to non-ulcerative lupus (and rebellious cases were of that tvpe) and the X-rays-and at this period in the history of radiotherapy he had no definite opinion about the action of X-rays, consequently he used them very carefully-was that lupus vulgaris of non-ulcerative type left the epithelium relatively uninvolved and manifested itself in the corium. The epithelium probably interfered with the penetration of the rays from a therapeutic point of view, and afforded a certain amount of resistance to them. Therefore he used this mixed method, which caused the breaking down of the epithelium and destruction of much tuberculous tissue, and allowed the rays to have free penetration to the corium, and he ventured to think-indeed, experience had proved-that his results were very much better than those which would be obtained by the use of the X-rays alone. That, however, was a matter rather for the medical electrician pure and simple to pronounce upon than himself. His work had been necessarily somewhat empirical, as it would be until he had formed a definite opinion as to the exact nature of the action of the X-rays, but nevertheless it had been productive of very good results.
The Electrolytic Method of Measuring X-rays. By HOWARD PIRIE, M.D.
IN the production of X-rays in a Crookes' tube the law of conservation of energy goes on in the same way as in an incandescent lamp. In each case so much electric energy is supplied and so much work is done. In the case of the incandescent lamp, the energy is transformed principally into heat and light. By increasing the energy supplied to .the lamp, more heat and light are given out. There is, however, a change in the wave length of the light given out-a small supply of energy giving a yellow light and a large supply a white light.
The analogy of the incandescent lamp can be applied to the X-ray tube. When electrical energy is supplied to an X-ray tube, it is transformed into kathode rays, heat, vibration, phosphorescence, light, and, secondarily, X-rays.
The main part of the electrical energy, however, is transformed into heat and kathode rays.
According to the efficiency of the X-ray tube, the proportioh of X-rays to heat varies just as in an incandescent lamp the proportion of heat to light varies.
